The role of complement anaphylatoxin C5a in neurodegeneration: implications in Alzheimer's disease.
There is evidence that the complement system, a major component of inflammatory responses, may play an important role in neurodegenerative conditions such as Alzheimer's disease (AD). Work from our lab demonstrated that mice genetically deficient in the complement component C5 are more susceptible to hippocampal excitotoxic lesions (Pasinetti et al., 1996) and that the C5-derived ana;hylatoxin C5a may protect against excitotoxicity in vitro and in vivo (Osaka et al., 1999). Potential mechanisms identified in C5a-mediated neuroprotection include activation of mitogen activated protein (MAP)-kinase (Osaka et al., 1998; Osaka et al., 1999). This novel neuroprotective role of C5a complicates current theories that complement proteins augment beta-amyloid (Abeta) toxicity in AD. In view of the fact that the complement system represents a target for therapeutic interventions in AD, further characterization of the complex role of complement proteins is essential. Towards this aim, we have characterized a transgenic C5a receptor (C5aR) knockout (KO) mouse. Recent studies in the lab using C5aR-KO mice show that disruption of C5aR alters calcium calmodulin kinase (CaM-KII) signal transduction in brain cells. We are presently using C5aR-KO mice to study the role of C5a in caspase mediated apoptotic neuronal death. In this review we will attempt to delineate possible neuroprotective roles for C5a in mechanisms of neurotoxicity pertaining to AD.